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Amendments to the Claims; 

This listing of claims will replace all prior versions, and listings, of claims in the application: 



Listing of Claims: 

1 1 . (Cuirently amended) A system for optimizing data access, comprising: 

2 a file server capable of communicating wida one or more clients; and 

3 a plurality of storage elements organized into pairs for storing a plurality of files, 

4 each pair having a master storage element and at least one miiiored storage element, and each 

5 mirrored storage element having a copy of data stored on the master storage element; 

6 wherein the file server maintains file information on where each of the plurality of 

7 files is stored on which pair of storage elements, and maintains access load information 

8 regarding each one of the pair of storage elements; ffid 

9 wherein when a client requests file infbrmatLon for a requested file from the file 

1 0 server, the file server determines which pair of storage elements has the requested file, and 

11 furth e r det e rmin e s returns to the c lient mfn n nation including a storage element within the 

12 pair of storage elements that i s to be accesse d, the storage elemmt being identified b ased upon 

13 use of the storage system^ and 

14 wherein the client initiates I/O operations with the identified storage element to 

15 access the requested file absent the file server . 

1 2. (Original) The system according to claim 1 wherein the plurality of 

2 storage elements is a plurality of disk drives. 

1 3. (Previously presented) The system according to claim 1 wherein the 

2 plurality of storage elements are provided in a single storage system, 

1 4. (Previously presented) The system according to claim 1 wherein the 

2 plurality of storage elements are provided in at least two storage systems. 
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1 5. (Origiiial) The system according to claim 1 further comprising: 

2 a plurality of host computes; 

3 wherein the file server resides on one of the plurality of host computers; and 

4 wherein the one or more clients reside on remaining ones of the plurality of host 

5 computers. 

1 6. (Previously presented) The system according to claim 1 further 

2 comprising apparatus configured to synchronize data stored on each pair of storage elements. 

1 7, (Previously presented) The system according to claim 1 wherein the 

2 master storage element and the at least one storage element within a pair are contained in a single 

3 storage system, 

8. (Canceled) 

1 9, (Previously presented) TTie system according to claim 1 wherein if it is 

2 detemiined that a mirrored storage element is to be accessed for the requested file and the 

3 mimired storage element which is to be accessed contains a latest copy of data for the requested 

4 file stored on the corresponding master storage element, the client directly retrieves the requested 

5 file fiom tiie mirrored storage element. 

I 10. (Previously presented) The system according to claim 9 wherein if it is 



2 determined that a mirrored storage element is to be accessed for the requested file and the 

3 mirrored storage element which is to be accessed does not contain a latest copy of data fi)r the 

4 requested file stored on the corresponding master storage element, the latest copy of data for the 

5 requested file stored cm the corresponding master stomge element is retrieved fix)m the 

6 corresponding master storage element and then forwarded to the client 

1 11. (Original) The system according to claim 1 wherein the file infbnnation 

2 on where each of the plurality of files is stored on which pair of storage elements includes file 

3 allocation lists. 
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1 12. (Previously presented) The system according to claim 1 wherein when 

2 deteimimng which of the storage elements within the pair of storage elements having the 

3 requested file is to be accessed, consideration is given to ensure that all the storage elements 

4 within the pair of storage elements having the requested file are accessed in a substantially 

5 balanced manner. 

1 13. (Original) The system according to claim 1 wherein upon detemrnuc^ 

2 which of the storage elements within the pair of storage elements having the requested file is to 

3 be accessed, the file server forwards information relating to the detennination to the client 

4 thereby allowing the client to retrieve the requested file fit)m the determined storage element 

1 14. (Original) The system according to claim 13 wherein upon forwarding the 

2 information relating to the detemiination to the client, the file server updates Ibe access load 

3 information to ensure accurate monitoring of access balance of the pairs. 

1 15. (Currently amended) A system for optimiziiig data access comprising: 

2 a first host computer having a file system server, the first host computer capable 

3 of communicating with a second host computer having a file system client; fled 

4 a storage system having a plurality of disk drives organized into pairs for storing a 

5 plurality of files, each pair having a master disk drive and at least one mirrored disk drive, each 

6 mirrored disk drive having a copy of data stored on the master disk drive; 

7 wherein fiie file system server maintains file information on where each of the 

8 phirality of files is stored on ^sfeeh -each p air of disk drives and fiirther maintains access load 

9 information on each pair of disk drives; aad 

10 wherein when a file system client requests file information for a requested file 

1 1 firom the file system server^ the file system server determines which pair of disk drives has the 

1 2 requested file and returns to the file svstem client information including a disk drive fe feeg 

13 dotorminos - whioh disk drive w ithin the pair of disk drives that i s to be accesse d, the disk drive 

14 heinp I'dantffied based upou use of the storage syste m: and 
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15 wherein the file system client absent the file system server, initiates I/O 

16 operations with the identified disk drive to access the recpiested file, 

1 16. (Original) The system according to claim 15 wherein the file inforaiation 

2 on where each of the plurality of files is stored on which pair of disk drives includes file 

3 allocation lists. 

1 17. (Previously presented) The system according to claim 15 wherein when 

2 detennining whidi of the disk drives witbin the pair of disk drives having the requested file is to 

3 be accessed, consideration is given to ensure that all the disk drives within the pair of disk drives 

4 having the requested file are accessed in a substantially balanced manner. 

1 1 8» (Origmal) The system according to claim 1 5 wherein upon detemiining 



2 which of the disk drives within the pair of disk drives having the requested file is to be accessed, 

3 the file system server forwards information relating to the detemiination to the file system client 

4 thereby allowing the file system client to retrieve the requested file from the determined disk 

5 drive. 



1 19. (Original) Hie system according to claim 1 8 wherein upon forwarding the 

2 information relating to the detemiination to the file system client, the file system server updates 

3 the access load information to ensure accurate monitoring of access balance of the pairs. 

1 20. (Curremly amended) A system for optimizing data access comprising: 

2 a first host computer having a file system server, the first host computer capable 

3 of conmiunicating with a second host computer having a file system client; fiB4 

4 a plurality of storage systems, each of the plurality of storage systems having a 

5 plurality of disk drives, the plurality of disk drives fixMn the plurality of storage systems being 

6 collectively organized into pairs for storing a plurality of files, each pair having a master disk 

7 drive and at least one mirrored disk drive, each mirrored disk drive having a copy of ddta stored 

8 on the master disk drive; 
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9 wherein the file system server maintains file information on where each of the 

1 0 plurality of files is stored on which pair of disk drives and further maintains access load 

1 1 information on each pair of disk drives; mi 

12 wherein when a file system client requests file information for a requested file 

1 3 fitjm the file system server, the file system server determines wtiich pair of disk drives has the 

14 requested file and returns to the file system client information including a f oithcr dotoiminos 

15 wy^-disk drive within the pair of disk drive s that is to be accesse d, the disk drive being 

16 identified b as^ yxpon use of the storage system: ? and 

17 wherein the file system client absent the fJe system server, initiates I/O 

18 operations with flie identified disk drive to access the requested file. 

1 2L (Original) The system according to claim 20 wherein the file information 

2 on where each of the plurality of files is stored on which pair of disk drives includes file 

3 allocation lists. 

1 22. (Previously presented) The system according to claim 20 wherein when 

2 detemiining which of the disk drives within the pair of disk drives having the requested file is to 

3 be accessed, consideration is given to ensure that all the disk drives within the pair of disk drives 

4 having the requested file are accessed in a substantially balanced manner. 

1 23. (Original) The system according to claim 20 wherein upon determining 

2 which of the disk drives within the pair of disk drives having the requested file is to be accessed, 

3 the file system server forwards information relating to the determination to the file system client 

4 thereby allowing the file system client to retrieve the requested file from the determined disk 

5 drive. 

1 24. (Curremtiy amended) The system acconiing to claim 30-23_wherein i^on 

2 forwarding the information relating to the determination to the file system client, the file system 

3 setver updates the access load information to ensure accurate monitoring of access balance of the 

4 pairs. 
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1 25* (Original) The system according to claim 20 wherem if it is dete^ 

2 that a mirrored disk drive is to be accessed for the requested file and the miitored disk drive 

3 which is to be accessed contains a latest copy of data for the requested file stored on the 

4 corresponding roaster disk drive, the file system client directly retrieves the requested file from 

5 flie miirored disk drive. 

1 26. (Original) The system according to claim 20 wherein if it is determined 

2 that a mirrored disk drive is to be accessed for the requested file and the mirrored disk drive 

3 which is to be acc^ed does not contain a latest copy of data for the requested file stored on the 

4 corresponding master disk drive, the latest copy of data for the requested file stored on the 

5 corresponding master disk drive is retrieved from the cozresponding master disk drive and then 

6 forwarded to the file system client 



1 27. (Currently amended) A method for optimizmg data access conqsrising; 

2 organizing a plurality of storage elements into pairs for storing a plurality of files, 

3 each pair having a master storage element and at least one mirrored stomge elements, each 

4 miirored storage element having a copy of data stored on the master storage element; 

5 maintaining file information on where each of the plimility of files is stored on 
jjair of storage elements; 

7 maintaining access load information on each one of the pair of storage elements; 

8 flfid 

9 upon receiving a request for a requested file, determining which pair of storage 

10 elements has the requested file, and then determining which storage element within the pair of 

1 1 storage elements is to be accessed: by uoinp tiwieoes s load informatiorL and 

12 retumingf file access informatiop mc^^^Alnf J a storage element within the pair of 

13 storage elements that is to be accessed the storage element being identified based upon use of 

14 the storage svstem, 

15 wherein I/O operations are initiated with the identified storage el^ent using the 

16 file access iitfoimation, and 
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17 wherein said file access information is returned to a client thereby allowing the 

18 client to retrieve ttie requested file absent a file server. 

28. (Canceled) 

1 29- (Currently amended) The method ofclaim[[28]]27fbrtha: comprising 

2 upon forwordinfrth e information rolatang to tfao - dotorminat jea -retaming file access information 

3 to the client, i4)dating the access load information to ensure accurate monitoring of access 

4 balance of the pairs, v 

1 30, (Original) The method according to claim 27 wherein the plurality of 

2 storage elements are stored on a single storage system. 

1 31- (Previously presented) The method according to claim 27 wherein the 

2 plurality of storage elements are stored in at least one storage system. 

1 32. (Previously presented) The method according to claim 3 1 further 

2 comprising upon determining that a mirrored storage element is to be accessed for the requested 

3 file and the mirrored storage element which is to be accessed contains a latest copy of data for 

4 the requested file stored on the corresponding master storage element, retrieving liie requested 

5 file fit>m the mirrored storage element directly, 

1 33, (Previously presented) The method according to claim 3 1 furfher 

2 comprising upon determining that a mirrored storage element is to be accessed for the requested 

3 file and the mirrored stomge element which is to be accessed does not contain a latest copy of 

4 data for the requested file stored on the corresponding master storage element, retrieving the 

5 latest copy of data for die requested file stored on the corresponding master storage element from 

6 the corresponding master storage element 
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1 34. (Original) The method according to claim 27 wherein when detennm 

2 which of the storage elements within the pair of storage elements having the requested file is to 

3 be accessed, consideration is given to ensure that all the storage elements within the pair of 

4 storage elements having the requested file are substantially accessed in a balanced manner. 

1 35. (Original) The method according to claim 27 wherein the plurality of 

2 storage elements includes a plurality of disk drives. 

3 36- (Qirreatly amended) A method for optimizing data access between a file 

4 server and at least one or more clients comprising: 

5 organizing a plurality of disk drives into pairs for storing a plurality of files, each 

6 pair having a master disk drive and at least one mirrored disk drive, and each mirrored disk drive 

7 having a copy of data stored on the master drive; 

8 maintaining file infonnation on where ^h of die plurality of files is stored on 

9 which pair of disk drives; 

1 0 maintaining access load infomiation on each pair of disk drives, wherein the file 

1 1 infonnation and the access load information are maintained at the file server; 

12 upon the file server receiving a request for a requested file fi*om a client, causing 

13 the file server to detennine which pair of disk drives has the requested file by using the file 

14 infomiation, and then causing the file server to determin e i dentify w hich disk drive within the 

15 pair of disk drives is to be accessed by using the access load infomiation; and 

1 6 forwarding infcmnation relating to the identified disk drive d QtQnninati^ -as4e 

17 which diolc drive within the pair of disk drivos is to b e aoo es sed - t o the client thereby allowing the 

1 8 client to initiate FO operations, absent the file server, to re trieve the requested file. 
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